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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To speedily discharge electric charges 
accumulated in a capacitive component and to prevent deterioration of a liquid 
crystal material and degradation in picture quality of printing by switching the 
input/output potentials to and from a driving circuit to specific potentials when a 
power-off or abnormal state is detected. 

SOLUTION: A power detecting circuit 1 when detecting a power-off state outputs 
signals SW1 and SW2 for turning off switch circuits 2 to 5 (logical level 0) to 
respective driving circuits. When the signal SW1 enters the state of the logical 
level 0, the switch circuit 4 holds the reference signal input to a signal line driver 
8 at the ground potential, so the signal voltage inputted from the signal line driver 
8 to a pixel electrode of a liquid crystal panel 6 becomes 0 V (ground potential). 
Further, the switch circuit 3 connects the counter electrode of the liquid crystal 



panel 6 to the ground potential, so the counter electrode potential becomes 0 V. 
Therefore, electric charges accumulated in the liquid crystal capacitors of the 
respective pixels and capacitors between signal line counter electrodes can be 
all discharged. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal panel which has two or more pixels constituted on 
both sides of a liquid crystal layer between the 1st electrode and the 2nd 



electrode which counters this, The 1st actuation circuit which supplies a display 
signal level to said 1st electrode, and the 2nd actuation circuit which supplies an 
opposite electrical potential difference to said 2nd electrode, When a detection 
means to detect the OFF state or abnormal condition of a power source, and this 
detection means detect the OFF state or abnormal condition of a power source 
The liquid crystal display characterized by having the 1st switch means which 
emits the charge accumulated in the capacity component of said liquid crystal 
layer by switching the input to said 1st actuation circuit, and the output from said 
2nd actuation circuit to predetermined potential. 

[Claim 2] The liquid crystal display according to claim 1 characterized by having 
further the 2nd switch means which switches the input to the 3rd actuation circuit 
for choosing each pixel of said liquid crystal panel to predetermined potential 
after switching the input to said 1st actuation circuit, and the output from said 2nd 
actuation circuit to predetermined potential with said 1st switch means. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a liquid crystal display. 
[0002] 

[Description of the Prior Art] Many liquid crystal displays (LCD) also to pocket 
devices, such as calculators including the display of OA equipment, such as a 
personal computer, a word processor, and EWS, an Electronic Book, a display of 
an electronic notebook, Carrying TV, and a cellular phone, are used. This has a 
small liquid crystal display compared with other displays (Cathode Ray Tube), for 
example, CRT, PDP(s) (Plasma Display Panel), etc., and originates in having the 
description that display quality is also high with the low power. 



[0003] However, at the thing using the liquid crystal ingredient which has the 
memory nature which has spontaneous polarization, such as LCD which has 
switching elements, such as a thin film transistor (TFT:Thin Film Transistor), 
especially FLC (Ferroelectric Liquid Crystal), and AFLC (Anti Ferroelectric Liquid 
Crystal), for example in a pixel, since the status signal is held to the pixel, a 
circuit may carry out termination of operation in the condition [ having held the 
status signal to the pixel at the time of power-source OFF ]. Therefore, since the 
impedance of a liquid crystal actuation circuit becomes high from the usual 
actuation condition, i.e., the condition of ****(ing) the image, when a power 
source is intercepted, the charge of the status signal accumulated in the pixel will 
remain for a long time. Consequently, there is a problem of producing 
degradation of display quality, such as degradation of a liquid crystal ingredient 
and seizure of a screen, like [ when driving liquid crystal by direct current ]. 
[0004] The block diagram of the conventional liquid crystal display is shown in 
drawing 10 . The power source (Pwr) for operating the circuit in a picture signal 
(DATA), the synchronizing signal (SYNC) for displaying the picture signal on a 
liquid crystal panel, and a liquid crystal display is inputted into a liquid crystal 
display. In a liquid crystal display, the control signal for operating each actuation 
circuit by the display controller 7 is created based on these signals. 
[0005] In the signal-line driver 8, a status signal (SIG), a synchronizing signal 
(STH), and a clock signal (CPH) are inputted from the display controller 7, and 
the status signal corresponding to the incorporated status signal (SIG) is supplied 
to a liquid crystal panel 6 with reference to the reference signal (Vref) which 
displays on a liquid crystal panel with an output-control signal (OEX). In a gate 
driver 9, a scan signal is supplied to a liquid crystal panel 6 one by one with the 
scan start signal (STV) from the display controller 7, a clock signal (CPV), and an 
output-control signal (OEY). In the counterelectrode actuation circuit 11, the 
counterelectrode driving signal Vcom is supplied to a liquid crystal panel 6 with 
the display polarity control signal (POL) from the display controller 7. 
[0006] Moreover, to circuits other than a logical circuit, such as the signal-line 



driver 8, a gate driver 9, the counterelectrode actuation circuit 1 1 , and the 
reference signal generating circuit 12, the supply voltage (Pwr) supplied from the 
outside by DC-DC converter 10 is changed by required supply voltage in each 
circuit. 

[0007] Considering the case where the power source (Pwr) currently supplied to 
the **** display shown in drawing 10 becomes off, and circuit actuation stops, the 
flash when supply voltage (Pwr) was turned off serves as an equal circuit as 
shown in drawing 1 1 . In addition, the equal circuit inside [ liquid crystal display 
panel 6 ] the equal circuit of drawing 1 1 shows 1 pixel of the liquid crystal display 
panel 6, and many pixels which consist of TFT(s) etc. exist in the actual liquid 
crystal panel 6. 

[0008] In the example shown in drawing 1 1 , after a power source will be in an 
OFF state The charge accumulated in the liquid crystal capacity Clcp of a pixel, 
and the capacity Clcs between signal-line counterelectrodes Although it 
discharges throjugh the impedance (the output impedance Zx1 of the signal-line 
driver 8, the output impedance Zy1 of a gate driver -9, output impedance Zcoml 
of a counterelectrode actuation circuit) of each driver connected to the liquid 
crystal panel The flash of power-source OFF has the output impedance of DC- 
DC converter 10 other than these output impedances, and the charge 
accumulated in the liquid crystal capacity Clcp of a pixel and the capacity Clcs 
between signal-line counterelectrodes does not discharge in an instant. Moreover, 
most charges of the status signal written in the liquid crystal capacity Clcp of a 
pixel when it was unfixed by the scan condition of a liquid crystal panel 6 whether 
TFT is an ON state or it is an OFF state and its TFT was OFF do not discharge. 
[0009] An equal circuit when the power source in the condition, i.e., an actuation 
circuit, that time amount passed for a while and the power source was thoroughly 
intercepted after power-source off becomes 0 volt thoroughly is shown drawing 
12 . Although the pixel of a liquid crystal panel 6 is connected to a gland through 
the output impedance of each driver also where a power source is intercepted 
thoroughly, the charge which remained in the capacity Clcs between signal-line 



counterelectrodes discharges with time amount progress and it goes as shown in 
drawing 12 Since the charge which remained in the liquid crystal capacity Clcp of 
a pixel has off TFT of all the pixels of the liquid crystal panel 6 interior, even after 
the charge of the capacity Clcs between signal-line counterelectrodes discharges, 
it will remain for a while. 

[0010] Thus, since it becomes a phenomenon equivalent to the case where liquid 
crystal is driven by long duration direct current when a charge remains in the 
pixel electrode capacitance Clcp and the capacity Clcs between signal-line 
counterelectrodes inside a liquid crystal panel, the problem of causing lowering of 
the dependability by degradation of a liquid crystal ingredient and deterioration of 
the image quality by printing phenomenon generating arises. 
[0011] 

[Problem(s) to be Solved by the Invention] As stated above, when a power 
source was turned off, with the conventional liquid crystal display, there was a 
problem that deterioration of image quality, such as degradation of a liquid crystal 
ingredient and printing, arose, by remaining without discharging, while the charge 
accumulated in the capacity component in a liquid crystal panel is for a while (or 
when abnormalities arise to a power source). 

[0012] When this invention is made to the above-mentioned conventional 
technical problem and a power source is intercepted, the charge accumulated in 
the capacity component in a liquid crystal panel is made to discharge quickly, 
and it aims at offering the liquid crystal display which can prevent image quality 
lowering of degradation of a liquid crystal ingredient, printing, etc. 
[0013] 

[Means for Solving the Problem] The liquid crystal panel which has two or more 
pixels which the liquid crystal display concerning this invention consists of on 
both sides of a liquid crystal layer between the 1st electrode and the 2nd 
electrode which counters this, The 1st actuation circuit which supplies a display 
signal level to said 1st electrode, and the 2nd actuation circuit which supplies an 
opposite electrical potential difference to said 2nd electrode, When a detection 



means to detect the OFF state or abnormal condition of a power source, and this 
detection means detect the OFF state or abnormal condition of a power source 
By switching the input to said 1st actuation circuit, and the output from said 2nd 
actuation circuit to predetermined potential, it is characterized by having the 1st 
switch means which emits the charge accumulated in the capacity component of 
said liquid crystal layer. 

[0014] Since according to this invention the charge accumulated in the capacity 
component of each pixel by switching the input potential to the 1st actuation 
circuit and the output potential from said 2nd actuation circuit to predetermined 
potential can be quickly discharged when the OFF state or abnormal condition of 
a power source is detected, image quality lowering of degradation of a liquid 
crystal ingredient, printing, etc. can be prevented. To the liquid crystal display 
using the liquid crystal ingredient which has especially spontaneous polarization 
(or spontaneous polarization [ Proper ] by which induction is carried out by 
impressing electric field), such as FLC and AFLC, the above-mentioned 
effectiveness can be notably done so. 

[0015] In addition, in the liquid crystal display of the active-matrix mold which 
prepared the switching element for every pixel, the 1st electrode is equivalent to 
a pixel electrode, the 2nd electrode is equivalent to a counterelectrode, and a 
signal-line actuation circuit and the 2nd actuation circuit are equivalent to a 
counterelectrode actuation circuit for the 1st actuation circuit. Moreover, as for 
the input potential to the 1st actuation circuit switched by the 1st switch means, 
and the output potential from said 2nd actuation circuit, it is desirable to consider 
as the same potential (for touch-down potential to be desirable). 
[0016] Moreover, in said invention, after switching the input to the 1st actuation 
circuit, and the output from the 2nd actuation circuit to predetermined potential 
with the 1st switch means, it is desirable to have further the 2nd switch means 
which switches the input to the 3rd actuation circuit (it corresponds to a scanning- 
line actuation circuit) for choosing each pixel of said liquid crystal panel to 
predetermined potential (touch-down potential is desirable). By adopting such a 



configuration, the charge more effectively accumulated in the capacity 

component of each pixel can be discharged. 

[0017] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is 
explained with reference to a drawing. Drawing 1 shows the block diagram of the 
liquid crystal display concerning the 1st operation gestalt of this invention. 
[0018] The supply voltage (Pwr) for operating the circuit in the synchronizing 
signal (SYNC) for displaying a picture signal (DATA) and a picture signal on a 
liquid crystal panel and a liquid crystal display is inputted into the liquid crystal 
display shown in drawing 1 . In a liquid crystal display, the control signal for 
operating each actuation circuit by the display controller 7 is created based on 
these signals. 

[0019] In the signal-line driver 8, a status signal (SIG), a synchronizing signal 
(STH), and a clock signal (CPH) are inputted from the display controller 7, and 
the status signal corresponding to the incorporated status signal (SIG) is supplied 
to the pixel electrode in a liquid crystal panel 6 through a signal line with 
reference to the reference signal (Vref) which displays on a liquid crystal panel 
with an output-control signal (OEX). In a gate driver 9, a scan signal is supplied 
to each TFT in a liquid crystal panel 6 one by one with the scan start signal (STV) 
from the display controller 7, a clock signal (CPV), and an output-control signal 
(OEY). In the counterelectrode actuation circuit 11, the counterelectrode driving 
signal Vcom is supplied to the counterelectrode in a liquid crystal panel 6 with the 
display polarity control signal (POL) from the display controller 7. 
[0020] Moreover, to circuits other than a logical circuit, such as the signal-line 
driver 8, a gate driver 9, the counterelectrode actuation circuit 11, and the 
reference signal generating circuit 12, the supply voltage (Pwr) supplied from the 
outside by DC-DC converter 10 is transformed into required supply voltage in 
each circuit. 

[0021] In the liquid crystal display of this operation gestalt, the supply voltage 
(Pwr) supplied from the outside is inputted into the power-source detector 1 other 



than DC-DC converter 10. By supervising fluctuation of supply voltage in this 
power-source detector 1, the OFF state or supply voltage abnormal condition of a 
power source is detected. Moreover, the output impedance of each actuation 
circuit of a liquid crystal panel 6 is low-impedance-ized by controlling the 
switching circuits 2-5 connected to each actuation circuit based on the detection 
result of the power-source detector 1 . 

[0022] The example of a configuration of the power-source detector 1 is shown in 
drawing 2 . In the circuit of drawing 2 , supply voltage (Pwr) was divided by 
resistance R1 and R2, and fluctuation of supply voltage is detected by comparing 
the divided electrical-potential-difference value with reference voltage levels VZ1 
and VZ2. That is, when the divided supply voltage value falls rather than 
reference voltage levels VZ1 and VZ2, this is detected as power-source OFF. 
When power-source OFF is detected, the signals SW1-SW2 which turn OFF 
(zero of logical level) switching circuits 2-5 are outputted to each actuation circuit. 
Moreover, a signal SW3 is a signal supplied to the display controller 7, with this 
signal SW3, by the display controller 7, always turns ON (logical level 1) the scan 
start signal (STV) supplied to a gate driver 9, and makes an ON state the gate of 
all TFT(s) of the liquid crystal panel 6 interior. 

[0023] The example of a configuration of switching circuits 2-5 is shown in 
drawing 3 . The switching circuit used for an actuation circuit has the function 
which chooses one side of the 2 inputs, even if the power source is disconnected 
like a relay, and it is desirable that it is a switch with a fully low impedance also in 
the time of power-source OFF. Moreover, it is necessary to constitute the 
selection input of a switching circuit so that touch-down potential may be chosen 
at the time of power-source OFF. 

[0024] drawing 4 - switching circuits 2-5 — OFF (logical level 0) - carrying out - 
the total of the liquid crystal panel 6 interior - the timing chart of the signals 
SW1-SW3 when performing the writing for making the gate of TFT into an ON 
state and making the maintenance charge to each pixel electrode into zero is 
shown. The reference voltage levels VZ1 and VZ2 in the power-source detector 1 




are set up so that it may become the minimum electrical potential difference on 
which a VZ1>VZ2> logical circuit can operate. Moreover, it is required to set up 
the capacity of the bypass capacitor 13 to the supply voltage (Pwr) inside a liquid 
crystal display so that the sag of supply voltage (Pwr) may serve as time-of- 
concentration >1 frame period from VZ1 to VZ2. 

[0025] The equal circuit of the actuation circuit in the case of performing the 
signal writing whose signal SW1 which controls switching circuits 2-5 SW1 
makes an ON state the condition of logical level 1, i.e., the gate of all TFT(s) of 
the liquid crystal panel 6 interior, and makes the maintenance charge of each 
pixel electrode drawing 5 in the state of logical level 0 at zero is shown. Drawing 

5 has shown the equal circuit for 1 pixel in the signal-line driver 8 and a gate 
driver 9. 

[0026] In the case of the circuit shown in drawing 5 , a logical circuit is in the 
condition of operating, and although analog voltage (Vana) and gate voltage (Vg) 
are changed somewhat, the signal-line driver 8 and a gate driver 9 can operate. 
Since the reference signal input to the signal-line driver 8 serves as touch-down 
potential by the switching circuit 4 when SW1 signal changes into the condition of 
logic REBERE 0, the signal level inputted into the pixel electrode of a liquid 
crystal panel 6 from the signal-line driver 8 becomes 0 volt (touch-down potential) 
from the display controller 7 irrespective of the status signal SIG inputted into the 
signal-line driver 8. Moreover, since the counterelectrode of a liquid crystal panel 

6 is connected to touch-down potential by the switching circuit 3 when SW1 
signal changes into the condition of logical level 0, counterelectrode potential 
becomes 0 volt (touch-down potential). Furthermore, since SW3 signal serves as 
logical level 1 simultaneously when SW1 signal changes into the condition of 
logical level 0, the display controller 7 always turns ON (logical level 1) the scan 
start signal (STV) supplied to a gate driver 9, and makes an ON state the gate of 
all TFT(s) of the liquid crystal panel 6 interior. 

[0027] As mentioned above, GE 1 ** of all TFT(s) inside a liquid crystal panel will 
be in an ON state, and signal-line potential and counterelectrode potential turn 



into touch-down potential. Therefore, all the charges accumulated in the liquid 
. crystal capacity Clcp of each pixel and the capacity Clcs between signal-line 
counterelectrodes can be discharged. 

[0028] Next, an equal circuit when SW1 and SW2 signal changes into the 
condition of logical level 0 is shown in drawing 6 . In this case, since the signal- 
line driver 8 and a gate driver 9 are connected to touch-down potential through a 
switching circuit, each terminal of a liquid crystal panel 6 and the impedance 
between glands can be reduced. Therefore, a power-source (Pwr) electrical 
potential difference falls suddenly, and in the state of logical level 0, since it can 
reduce each terminal of a liquid crystal panel 6, and the impedance between 
glands when time amount of the condition of logical level 1 is not fully able to be 
taken (i.e., even when SW2 signal is not fully able to discharge residual charge of 
the liquid crystal panel 6 interior), SW1 signal can make residence time of a 
charge shorter than before. Moreover, since the impedance between a liquid 
crystal panel and an actuation circuit is low made compared with the liquid crystal 
actuation circuit of the usual configuration, the electrostatic cure effectiveness 
also improves. 

[0029] Next, the case where detect a power-source OFF state, and also the 
information on power-source OFF is given from the liquid crystal display outside 
as 2nd operation gestalt of this invention is explained using the block diagram 
shown in drawing 7 . 

[0030] In the example of drawing 7 , the signal Poff of power-source OFF (logical 
level 0) is given from the outside. The point that this example differs from the 
example of drawing 1 is the configuration of the power-source detector 1. The 
circuitry of the power-source detector 1 used for the liquid crystal display shown 
in drawing 8 at drawing 7 is shown. That is, in the example of a configuration of 
the power-source detector 1 shown in drawing 8 , a power-source OFF state is 
detected by power-source detector 1 the very thing, and also the signal Poff of 
power-source OFF is detected in the power-source detector 1. Therefore, in this 
example, either of the power-source off signals Poff from fluctuation or the 



outside of a power source will perform low impedance-ization of a liquid crystal 
actuation circuit. 

[0031] Next, the 3rd operation gestalt of this invention is explained with reference 
to drawing 9 . This example makes zero residual charge inside a liquid crystal 
panel by switching the status signal SIG supplied to the signal-line driver 8 from 
the display controller 7 to the value corresponding to the signal of touch-down 
level. 

[0032] When SW1 signal is in the condition of logical level 1 in the state of logical 
level 0 in the example of a configuration of drawing 9 (refer to drawing 4 ), SW2 
signal by the display controller 7 with SW3 signal (logical level 1) While always 
turning ON (logical level 1) the scan start signal (STV) supplied to a gate driver 9 
All logic signals, such as the status signal SIG supplied to the signal-line driver 8, 
a synchronizing signal STH, clock signal CPH, and the output-control signal OEX, 
are always fixed to touch-down level (or value used as the status signal nearest 
to touch-down level). Thereby, the gate of all TFT(s) inside a liquid crystal panel 
will be in an ON state, and signal-line potential and counterelectrode potential 
turn into touch-down potential. 

[0033] Therefore, all the charges accumulated in the liquid crystal capacity Vlcp 
of each pixel and the capacity Vies between signal-line ****** can be discharged. 
Moreover, since the number of switching circuits is reducible, the low impedance- 
ized circuit of a liquid crystal actuation circuit is cheaply realizable. 
[0034] In addition, when a power-source OFF state etc. is detected, you may 
make it switch the input of further others to a signal-line driver or a gate driver to 
predetermined potential (touch-down potential) in each above-mentioned 
operation gestalt in addition to the switch to the predetermined potential of the 
input to the signal-line driver and gate driver which were explained with each 
above-mentioned operation gestalt. In addition, it deforms within limits which do 
not deviate from the meaning variously, and this invention can be carried out. 
[0035] 

[Effect of the Invention] According to this invention, when the OFF state or 



abnormal condition of a power source is detected, by switching the input and 
output of an actuation circuit to predetermined potential, the charge accumulated 
in the capacity component of each pixel can be discharged quickly, and it 
becomes possible to prevent image quality lowering of degradation of a liquid 
crystal ingredient, printing, etc. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram having shown the configuration of the liquid 
crystal display concerning the 1st operation gestalt of this invention. 
[Drawing 2] Drawing having shown the example of a configuration of the power- 
source detector shown in drawing 1 . 

[Drawing 3] Drawing having shown the example of a configuration of the 
switching circuit shown in drawing 1 

[Drawing 4] Drawing having shown the timing of the power-source detector in the 
1st operation gestalt of this invention of operation. 

[Drawing 5] Drawing having shown the equal circuit at the time of the touch-down 

potential writing in the 1st operation gestalt of this invention. 

[Drawing 6] Drawing having shown the equal circuit of the liquid crystal actuation 

circuit at the time of the power-source OFF in the 1st operation gestalt of this 

invention. 

[Drawing 7] The block diagram having shown the configuration of the liquid 
crystal display concerning the 2nd operation gestalt of this invention. 
[Drawing 8] Drawing having shown the example of a configuration of the power- 
source detector shown in drawing 7 . 

[Drawing 9] The block diagram having shown the configuration of the liquid 
crystal display concerning the 3rd operation gestalt of this invention. 



[Drawing 10] The block diagram having shown the configuration of the liquid 
crystal display concerning the conventional technique. 

[Drawing 1 1] Drawing having shown the equal circuit of the flash which became 
power-source OFF in the liquid crystal display concerning the conventional 
technique. 

[Drawing 12] Drawing having shown the equal circuit of the liquid crystal 
actuation circuit at the time of power-source OFF of the liquid crystal display 
concerning the conventional technique. 
[Description of Notations] 

I — Power-source detector 
2, 3, 4, 5 - Switching circuit 

6 — Liquid crystal panel 

7 — Display controller 

8 — Signal-line driver 

9 — Gate driver 

10 - DC-DC converter 

II - Counterelectrode actuation circuit 

12 — Reference signal generating circuit 

13 — Bypass capacitor for supply voltage 
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[0 0 0 7] HI oic^-r^s^stc^^tiTt^ 

AVi (Pwr) tf 4-7^4: UB3BttfftfffJtr AM 
£#*T3*A<t. «2WE (Pwr) tf^lCfcofdB 
F^li^ll 1lci5*rj.3ft:9flBB£a:*. =&33x El 1 
<Dtf fiflsllgaftAflEij*/ 6 A&OtHillslttaX AS 

*Jl;6?liT F T4.£7^*ft*iB*#A«SfcLT 
l^A. 

[0008] si iic^rfliTtt* maw^^ttMi:* 

ofc«M4» SiSi©5«A§fiC I c p^pffi^HftttfiWilKI 
SSC I c s icW** ftTVAWStt, }RA/f*/UC* 

^A'-8<Dtii7K>fc:' > -'? r >XZ x 1 . y-hK^-f 
/^-9(D[ll73<>fcf-f >7Zy 1 % ^[Rim@ligais]K 
<Odi73-f>t:-y>XZ c oml) 5&iiLT«fm*nA 

tCDC/DC=)>/^— *-1 0©aJ73'f vtr-^vx*^ 

»y, bxojsasac i c pwma&fimsn&s 
c i c s icmm^tiTi^mmtmmzitWLm^ti^ 

l\ T F Ttf * 7ttB7*5friJ-7«ll?*5fr 

14. J«A/<*;U6<03t«tt«tC<fe-pT^ST?»y» TF 
Tfl«*7©»dlC«H*©*A»*C I cptc»^ii$ 

[0 0 0 9] WR*7SMC«<^iafl«IBlLT^U:« 

a<««Bf * nfe*M8. y KisiagsoDigjBiA^^it o 

mT£ o \z, m3Kj%£tc»Wff ftfcttBT«>?*A/ 
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46. fi^iiiattinimsF^ac i c s ommtf fomz ntc 
[ooio] cKDcfcdic mmmmmmc i c p^M 

[0 0 1 1 ] 

3R©*««S?*«T?tt» IAMBIC* o 

a lt i>s c <t ic * y „ *j|*m©*f b***«*«© 

[0 0 12] *«Ett±S3ft*©SStCttLTfc**lfc 
[00 13] 

assst, ttem2(o«sic»fflWE:&ttttr«£2a> 
EJK2 ©B»@Bw^6©a**mj£©«iiic«]y 
[0014] *a*ic«fetitf, «a©*7*aBxw:ji* 

l>'BuIBm2(DISgi!)SKfreOilJ73^te^F/f^<D i Eeic«J 

««*ajttir*c4:»c*yiSiB**i*a»»® **rr 

[0015] £j>\ &mmniz*'(v?:/?%ttWLtf 
fe77f^ ^ h y txstGfuwtfmww** m 1 © 



MiB^ 2 <Dmmms&fr<=><omj]wmtm—<omtiL (&*fe 

[0 0 16] BulBH^lCfc^T. flSl ©«jy»*. 

^shc J; y % i roffiifiiu^^oATDStfm 2 oigftiass 

slis ic«y»jt*jiS2a)«jyjft?L#«**sjcsr 
y. .fcys&swiuSHiRODSs^icsa^nTi^^ 

[0 0 17] 

<MKLTBMI§TS. Hid 1 ©*8BB»c 

[0 0 18] m i ic^r^sa^utictts attrtt^ 
(data) » m®mtt%L&/s*Mzm7ji?ztcibo> 
mmm^ (sync) » fSAmsmmpinw^w^i 
&zrcsb(z>mmwK (pwr) ^a****. m&wa 

So 

[0 0 19] (i§jgK7'm-8?(i ( asa>hp- 
^-7fr£Sl^fl# (S I G) . BMHB? (STH) % 
(CPH) *A*U tB2j*JWB^ (OE 
X) iCfcy^/^UcS^^^^Stpfl^ (V r e 

f ) *mru wyaA,^«5Mi* (s i g) icfcfjsu 

5-7 3tr6(0jt«M*WB* (STV) % *Qy*fl» 

(CPV) » (OEY) lC<fcy, «%»A 

/<*lU6rt<0*TFTtCjglE»f^*«aftr*. MIrI^IS 

ttHWIt (POL) lz&v\ j«A/\*^l/6i*goWlRl« 
i^WfillillitV c om^tS. 

[0 0 2 0] $/cv K^</\"-8, 
A- 9. »|^)«flUabls]»1 K X4MB#9B£lsl» 1 2 
P-^^^lHl»^©iaKlci*LTtt. DC/DC 

(Pwr) /wna»TiE«4«wiff tcaifti-n*. 

[00 2 1] 44tmiM>3MI«PttBTtt« ^-956^8 
««»*tl/£«5««E (Pwr) t±. DC/DC3VA- 
1 0©ftelc«^tBlElK 1 tcA^j^tlT^So CCD 

s„ wuittigiK 1 ©*a«*ic*^T#e» 
lUiKicjg^* tiTi^sx^r y ^laK 2 ~ 5 «m«t « c 

lc«fe y . JS b b b/ 6 <7>S!E!!llH]8&c7)tli7J'r > tf- ^ 
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> tf- ?>Xfb LTl^„ 
[0022] El 2 fc v ^BSttSfHjgS 1 ©«*«*5*r. 
H2<DStt?& mmmE. (Pwr) £ffiJnR 1 <hR 2 
T-#SI U #gij L7cmfflI£S*«JEfilV Z 1 &tf V Z 

2 <!: Jt^-T 3 C£lC«fcy vaniEEosiii&Ktii L T ^ 

5o r&iotk ^iijLrcffi^wmi^sipmraivz i 

&tf V z 2 J; y «bfiTLfe«^lcW:» cn*WtJ-7t 

i°]K2~55-7t-7 (iasu^i/<D-ifn) ic-r^fi^sw 
=j> hp-^-7 'M&^nsfi^TS y % c © 

fl^S W 3 let oia^a V h n-7 - 7 TISf - h K 

5-r/^-9^«aer*iE*iH<*fli^ (stv) 

> (HSU^H) ICU )£ B s B /\°*;l/6|*3gP<0£TFT 
[0 0 2 3] EI3KX<-y^lH]K2~5(D*g/$#J:&^ 

wrt**iib**u iis*7^T ! t+»(C'f>t:-^ 

^lHl!»(DS»?A73«m;1^7^lcl$t6me^a*R-r 3 

[0 0 2 4] B4C, X-f-y5 1 lHlS2~5^7t-7 (t&3 
l^il/0) ICU j£ B B B/\°*/b6fcgB<D£TFT<Dy-|>- 

s r-^-r. mas&tijisisa i ^(Di^iEi 

VZ 1&tfVZ2li, 

V Z 1 > V Z 2 >lgig|H]i&tf a^p^^^g^ 
t^:SJ;dli:l6^LT*5<o £fc. SigCSff (Pwr) 

V Z 1 fr£ V Z 2'\CDSJjiBtF B l> 1 7 b-uaj«' 
ii^^tfcdlC, JSBaSS^SrtgPtDS^ttBE (Pwr) 
'VOM'XZiyi 3<0§«5&t6^LTS<«*^gT^ 
3, 

[0 0 2 5] X-T^5 1 Ii]S82~5^*iJffl)-r-5fl 

§swi tmm isoi o <owmt\ s w 1 tfmm 

1 own. T£to^;$ B B B /\°*/U6 rtg|S<D£T f Tcoy- 

HS?ttfl*iK5'f/^-8. y- h K^fM-^Cfc 

[0026] El 5 izjx?\sli&<Dt%^ iiiSlHl!St±»^ L 
TVSttKTC&U* T^P^'Bffi (Van a) ^py- h 
WE (Vg) &&'J>$gSbTZ>*,<D<D* msmt^'C/i- 
8 -^>y- h K-5 -f / 1- 9 liiSfFRTIgTS So S W 1 ffl^- 
A^SU^bOtO^t^o/cli^lcli, X-r^ESS 

/ 8 ^ A7j*ft**^f§# s i Gic^toe-Tx ft-§- 



«^mJi(io<tt'/uK (jfttemis) ££5„ s/c, swi 

ESS 3 K £ y 6 ©ttftmiltf &ifc»£l;:}feBS 

ftis/c^ ^[Rim^mtt^o^vi/h (.mtmvD to. 
?zmmmifcms§- (stv) *isi%*y 

1) ICU « B iM°^;U6F«ga5<D^TFT©>r-r-^^-> 
[0 0 2 7] IX±OJ:-5{C, jfcS/^UrtgB^T F T 

i c psmt^sg^iRim^gic i c sicga^ti/c 

[0028] :^IC, SW1 S0 : SW2«^tt,lCfSSU- 
^iUO©tt«t»-an:»^©»ffli0B*BI6lCmr. C 
fl^l8K^</^-8. f-hK7<^-9it, 

B e B y 6 0)&m?-£ > KBB©-r > 

-F?t5i:ttf?$5 0 fit^T. mj® (pwr) ms^ 
&mzT u swi fi^^iis u^/u o ©tfig-r s w 2 

0$ y j«r B / \-^;u 6 to&omgmfiz -\-^zmm 
m^©^@B#F B ]^fie* < j;yit>s<r?.c:t^T$So « 

[0 0 2 9] *^©Sl2<7)l|)SEm^<!:LT, « 

[0 0 3 0] El 7 O^JTliv ^gPfr6^7l-^£D«-^P 

off (tisu^uo) ««4x.enTt^„ *0y^0i 

So El 8 tcEl 7 LrcjR B B B ^^Stc«fflT ilS-M 

aiia^i ©0»@fig^ro -$-1-5.10%. Ei8ic^Lfc« 

» 1 e<*7^ai-rs^ ®;i^-^©n^p off *>wm 
^ajiaKi T^ab-rsctdic^^Ti^o urc^oTx 

f f ©^rft*Nc*y, m$wmw<ois.'(y*:-*> 

[00 3 1] ZllZ. *58B^^3©HfigfKffi^EI9^# 
^$IK ; 5-</^-8lC«$&*nS^fl^S I Gfc&ifcL/ 
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[0032] m9omf&mT°it. swm^tfiisu^ 
;u o owm? s w 2 fl^tfisn i 

(H4#!H) tc, S/^=l> hP-5-7Z 5 l*SW3fi# 
(ttSU't/l/l) tc**J % y- h- K^f/t-Q'sttieT 

«^ara$frft# (stv) %mm*> owu^sjh) 

fSIG, H»fl»STH» ^ny^fi^CPH, 
MMHO E Xfc£©r<*T©tt3«^*Jiri5»*l!lU'« 
/U (Sfctt««»»*fiU^?/HCifil'»«wfll^t«:*ffl) K 
llSTSo C+UCfcU, JSS/\°^/UF*gHP©^TFT£D'!f 

[0 0 3 3] LfttfoT, SBKOSAMV I c pS 

iw§*b*giwbmv i c s icwmztitcmft^z 

[0 0 3 4] ±I3**«BB*tCfcl^T, «sl*7 

^ -f y \*-^<d* e icffe© ATj^m^omifi; a&ratt) 

[0 0 3 5] 



[0 1 ] *5§<8<7>ai 1 OX^ffifcffiSXASCT&ll® 

[02] 01 |3g* L^ff£MftttlEllt«!>«WM*av Ltc 
El. 

[03] EIHC^LfcX-f^^IslKCDW^J^Lfcia 
[04] 1 (D£^flUc£l*3«rattlls]B 

4>ltrft9 «f 5 > ^ICOI^T/t; L7c0 o 

[05] i <omffiBmz35if*%&miiim : & 

[06] *«W©Sl©H«ft»®lCfclt^fijB*7l^05 
[0 7 ] *5§fE©H 2 (DHffiBffilCft2Ka£ij*BS0> 

[08] 07 izjjk Lit*amtiiERa>mm9mm Ltc 

0o 

[0 9 ] 3 ©naijf^ijz^s stAKsana 

M^Lfc70 7 7a 
[010] fiE3H^(Cff«}ftJ|ftQ<ltBa>«M«a«LA: 

7P7 7& 

[011] ftft^lcft3;*A&7£Btc£^?ttiS:* 
[012] «£3KSffi(<:ffiSjKA«S^S(0«iS^-7l«(0 

>KABttl[II%0>5flfila]H£CT L/C0o 

[^#<Dftt^] 

i -wMtttieiii 

2, 3. 4, 

6—;SA/£M' 

7 —WjkZ3> hP-7- 

9 h K^f M*- 
1 0-DC/DC3V/i-^- 
1 1 -MiRiWirattlslK 
1 2-VPflmB£H8 
1 3-«iWBffiffl/^3> 



[02] 



[03] 



Pwr r • 
o-i— 



R1 



R2j: 



— WV 
R3 

VZ2 




R4 

RiM 



1-^ 



-OSW2 



-OSW3 
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In 

SW2 °j 
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[09] 
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Vref 



POL 
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Vana 



Vcom 
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Zybo 
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